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Editorial
Introduction to the special issue on wavelet-based algorithms and
emergent classification techniques in science and engineering
It is our great pleasure to edit this special issue on Wavelet-based Algorithms and Emergent Classification Techniques in
Science and Engineering, for the Journal of Computational and Applied Mathematics.
The topics covered by this special issue are of great interest to the scientific community. We received many submissions
and selected eight papers that were critically peer-reviewed ensuring top-quality research and information. A considerable
number of new ideas and applications were addressed in these papers, which span a diverse set of methods and applications
of wavelets, and other emergent signal processing approaches, for pattern classification in science and engineering problems.
The first paper that we present in this issue is entitled “A multilevel finite volume method with multiscale-based grid
adaptation for steady compressible flows”, where Siegfried Muller and Youssef Stiriba present an implicit multilevel finite
volume solver on adaptively refined quadtree meshes, solving the non-linear problem which arises from the implicit time
discretization by using an adaptive FAS multigrid method and multiscale-based approach. The efficiency of the solver is
investigated by means of an inviscid 2D flow over a bump.
“An application of single-term Haar wavelet series to the solution of non-linear oscillator equations” is the next paper,
where N.M. Bujurke, S.C. Shiralashetti, and C.S. Salimath investigate a novel Single-Term Haar Wavelet Series (STHWS)
method for the solution of the Duffing equation and Painleve’s transendents (PI and PII). The efficient computational
implementation of their method shows remarkable features of wavelet-based techniques.
In the paper “Oversampling and reconstruction functions with compact support”, A. G. Gárcia, M. A. Hernández-Medina,
and G. Pérez-Villalón assume that a sequence of samples of a filtered version of a function in a shift-invariant space is
given and deals with the existence of a sampling formula involving these samples and having reconstruction functions with
compact support. They prove that the aforesaid oversampled formulas provide good approximation schemes with respect
to the uniform norm.
The next paper of this issue is entitled “Generalized interpolating refinable function vectors”, where Bin Han, Soon-Geol
Kwon and Xiaosheng Zhuang stress the importance of interpolating scalar refinable functions with compact support and
generalize the notion of interpolating them to compactly supported d-refinable function vectors with any multiplicity r and
dilation factor d.
In the paper “Wavelet-based dynamic time warping”, S. Barbon Jr. and his colleagues introduce a modified version of the
dynamic time warping method, based on the discrete wavelet transform, that reduces its original complexity. Many wavelet
families with different support sizes are experimented with and the corresponding results for speech recognition purposes
are reported.
“Wavelet-based cepstrum calculation” is the next paper, where F.L. Sanchez and his colleagues present an interesting
and simple wavelet-based method for obtaining the cepstrum of a given signal for extracting the pitch period. They discuss
the characteristics of some wavelet bases and compare the results with DFT/FFT-based approaches.
In the paper “Wavelet-based fingerprint image retrieval”, J.A.M. Zegarra, N.J. Leite, and R.S. Torres present a novel
approach for personal identification based on a wavelet-based fingerprint retrieval system which encompasses three image
retrieval tasks, namely, feature extraction, similarity measurement, and feature indexing.
“Multidimensional cluster stability analysis from a Brazilian Bradyrhizobium sp. RFLP/PCR data set” is the title of the
last paper which is authored by S.T. Milagre, C.D. Maciel, A.A. Shinoda, M. Hungria, and J.R.B. Almeida. In this work, they
present an application of a method aiming at the identification of possible new clusters within a Brazilian collection of 119
Bradyrhizobium bacterium strains showing phenotypic characteristics of B. japonicum and B. elkanii.
Lastly, we would like to thank the editors, S. Brenner, M.J. Goovaerts, T. Mitsui, M. Ng, B. Sommeijer, and L. Wuytack,
for their valuable help and guidance throughout the process of preparing this special issue. We are also very grateful to the
anonymous reviewers who spent a considerable time on selecting and improving the papers.
We sincerely hope that you enjoy reading them.
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